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7fl3fl^B^ ^^^-4 ^^^1^ *\°\S!\ ^^^r *J=#A] Z] ^ 9X 

^Pr^^M" 1*1 13 ^Befli(thermal stress)^ ^(hillock) ^(void) 

^31^ ^U(grain)°l «^c-fl n. ^o] #t±. o)<% Qo] ^bj- ^ -g-^o) ^ 

€ 44 ^--a-^^l^-oi «§^3<H ^ <g^e) 4^°1H *iMS*Rr 13 iHefl 

^» £5^1^ ^ 5tU ^-b-^^i^ rfl*v *r &4. °H 4 

4 #-fi-#*ll43 ^ Vi 3-8- f7M^ #0.^1 nflsel ^4 ^3 #4 <&3>S 

£ 5e 

7 <MHd*)l, 7flsflAlEi ( 4^3*^, #-fHi*fl4. 
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1020030043035 #^ <|3a}: 2003/10/30 

7j-0.^^^ ^aj-^-g- ^Aj-AjZ] ^ flfe- 7 0 >o.^^)l 7fl2flA]E^ *§Aj ^{Method 

for forming ferroelectric capacitor capable of improving adhesion between bottom electrode 
and ferroelectric layer} 

s i^t 

£ 3^- ^2fl 7l#ofl #-fr*l^ ^A^ ^Aj 52^0^ 7j--0 A >o] 

£ 5a £ 5f^r £ ^}^} ^ &| <§*j ^ 

50: als^l 7]% 51, 53: *Hf 

52: «-E]^<gnv 54. tJ-^-Q^ 

55: aJ-h ^ H: ^ ^ ^ 
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1020030043035 #a <£*\ : 2003/10/30 

>iSefli(thermal stress) *r 0 H ^xfl^ ^ 7 <Kr^*ll 

<n> FeRAM( ferroelectric random access memory)-^: DRAM(dynamic random access memory)^! 

^iL*1^ SRAM(static random access memory)^ w}^ ^iL^ #5fl^ *\]3-£\ 

(flash memory)S] ^ji i§ 7l^-§- ^^Kr h]^^ aVi^j ^S^i ^efl£] ^sfl^ 

^]S.elM- EEPR0MC electrical ly erasable programmable read only memory) iL^f QQ 0 ] 
-H ^M. #JE7> lOOOHfl o]^V BBj-s. clsfl^ a> £ ^l nfls.^ ±x}o]v).. 

<12> Si0 2 SiON ^ -fr^^tr ^l^Kr DRAM^ 7flsflAlE^ *i°]-g- o] 7 }i$ jr. ^<y- 

^ofl ol^c^ <=. 7 fl^ <?>^tr remnant polarization) #jI DRAM^l fflaflAl 

^e] FeRAM-8: °]^±= #-°r^l <£°] ^ ^ 

-foils #-Rr^l -S-B-^ #^~g-^- <y^H 3H3» °4°i^s1^ iL-^Ml 

<13> H^tt £ 1* FeRAM ^^--fr ^^trCf. cf-g-o] 
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1020030043035 <£x}: 2003/10/30 

oKg. -o y.^ s-^ig «^.^7]- #-ff~g-^- 'a'^^S 5L) Jl tflolEi ' 1 ' o] T^^Cf. C-flolEi 

SM^^M: '0 VS. *h?r^ 'C'^AS. 7l^S|<H c-flolEi 'O'o] 7l^cf. cl] 

°1 i-M^m ^sflAjEioil ^<y-g- o]7V^ £*H1 tils e|.oi ^o_^. ^eiM-7>^- £ 

FeRAM^l ^MSfe SrBi 2 Ta 2 0 9 (o]*> SBT)^ Pb(Zr ,Ti )0 3 (°1 PZT) A>-g- 

?fl2jl^El1^b ^ ^-fr^aflj^ jL^ofl a7l] eg^. a ^] 7l ^^.ofl ^7]^*J-ol 

^<>r 0 > *}3L, #-fi-*l*|| tH^-SJ- 3*MHr -f-^^-ol 2)-o}o) §> J1) ifl<g^°l £o>o)*|.i*| , 

^-fr&^M ^r°H *M1 ^^S)ji f o]e^ cg^=o. S o]«jj T^*}^^ 

^-^SCgrain growth uniformity)7}- ^*>^cf. 

^i, ^7>^-el^-(21), TllolB ^^^"(22), TflolH ^^-(23) * iii JE.eflo}(24)ilS 
oi=Loi^i^ H^A E i ) ^7>^^^-(26) nelJi h)bsK1(27) wV£*jl 7l# 

(20) tfofl 7112 §^<S*K28)* ^ji^. 
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1020030043035 #a «y* r : 2003/10/30 

t+w^-S., A]2 #^>^°1 ^(28) 3? afll #^^^^-(26)^: *i ^3-2-3. ^zJ-*H ±.SL^ 3= 
3l<?](24)-t- ^^^Vul €-^# ^£5}*1 ^J=(29)* cf-s-, ^ 

^=(29) ^oHl «H-*i^-(30)-& ^tr^f. 

£-3 ^<^BV(3i)-g. ^*>:ii ^^^-(30) 3.^°) nfl^l ^-el ^^^v 

(31)* ^-^-71711^ o§o>( chemical mechanical polishing) ^^^zv*V tf-g- ( 2n#^ £>Jf 

^(30) ^ -g-B^^^l) ^-ofl ^0.^^51.(32)^. ^^j7, 7j-p r ^^^-( 32 ) Aj-ofl avh,j^ 
(33)* ^^*>ul £*1e]* ^Al*>o^^ ^o.^^ ^sflAlBll- ^-a- ^tbcf. £ 2 

<HH £^JL '25'fe ^<3^ ^sflol^s- ufBf^cf. 

£ 3^ ##*r w>sf #efl 7l^o!] 4= 7£-fr£jQ <13 

^o.s-H ^>^1(A)^ Af^l(B)^ ol^l^K inverted imageHcf. 

Ir, Pt, W, Ti ^^i^* #*Ml 4^ 13 ^H5l|ir ^S. ^l^Ml M- 

^cf. £ 4 ^ Pt/Ti^ ^£0]] oj-s AEe| i( o^ ^^-l- tio]^ ZL2fl^ol4. s. 4 ofl uf 
EfVf «>2f £o] ^JEofl nq-ef p t nVo] iE5j i7 ]. ojnfl Pt/Ti^" Tfl^ofl ^ 

(hillock)^ ^^^4. ^, 0 2 -gr^HH 350 °C ^s.s, ^M]^, Pt/Ti^ 

^l*}7fl ^0.^^]^ sV^-^^-oj cf^. qj^ ^jeefl^S. nHl 

S.^ ^HH^] ^ 511 oj (random fail)°l -Pr^i}. 
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1020030043035 ^^ 2003/10/30 



fe #31; #7l SR*-^ S# #^7^ ^ll <1^E) ^-g- ^A]^ cj-t^I; aj- 7] ^1-^- 

7l ^oHf^l^ #«fl 7fl3flAlE^ #Jf^* 5£^-S>^ 7fl3flAlEl ^Aj 

S*V #7l 42- ^ ^7>}7] ^- ^ o. ; tiJ- £ ^ 7 ]^- ^-ofl 7 fl5flAlEic>l ^tL^^g. 

^#*Hfr #31; Aj-71 *§S§o] Aj-71 71^- ^-ofl ^^cgnl-g- 

#31l #71 *Hf^ X#°l *fl?>*l #71 §-E)€^^ ^W^Rr #31 I #71 <5B^^- 

^P-S* ^^^171^ ^l <l^El ^Als}^ #31; #71 <5>^-^ S# al-el- 

7 oMf^m^r *§#*Rr #31 = ^12 I^Sl ^-g- AjAl^Kr #31 = ^ Aj-71 7j-o.^^nV Aj-ofl 7 fl 

*IM^£l # J f^-i- ^*Rr #311- if-*Hr ^-H-^^ll ^ sfl ^-i ^ *§aj « o v^^- *n^-*M=h 

#71 ^#^>7l ^ #51*11 7l^r #ofl 7flsflAlE^ 1 

^#*Rr #711; #71 *)U ^Ajol <£g_Q Aj-71 ti_V£^l 71^ #ofl ^Ej^^^V-i- ^ 

#31; #71 *fll &^°) nfl 7 >xl Aj. 7 | ^-Sj^o^-g. #7]]; Aj- 
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1020030043035 #^ <U*>: 2003/10/30 

71 Tfll SH*-*!^ *fl2 Sp^^-i" *l^*Rr ^-Tfl; ^-7] *fl2 sH 3 -^ ^21 ^^^1 

71^ ^1 ^-fr ^a]^ ^-Tfl; ^71 A]2 #4^1 ^ ^ 

^*Rr #31; *fl2 l^e] -^-g- *Ul*Kr #31; ^ #71 -M 7fl ^ a] el ^ #^-^ 

^Mr ^*Kr ^7111" £Mb ^^^1 7ll2flAlEi ^ « 0 V^ o. ^J^c} 

efl ^(thermal stress)^ ^ ^(hillock) ^(void)* ^H 3 -^ S^l ^^L, ^ 

^ Sfe ^°1 ^^£]ol ^tgig Spf^ ^^-1: ^ ^^Sl ^^(grainH 
^ SRrt-11 zl Wr^o) oicf. olsf ^-ol ^aj- ^ *Pf ^ trj-el- 

*fl^°l ^ ^ 1*13 ^^Rr 13 >iSell^l- ^s^z} ^ XI 31 #-ft-*l*ll 

n|o} ^^1 cfl*!- <T 91^. °H1 "4^ #^-^1^ ^ 

^-^-1: ^71-Al^ 7 0 V-0.^^1 v\)S.Z] ±7} *flS ^#S] o_V^ ^ ^7>2l ^ *r 

^1- ^ ^€ 5^4 ^r^tl: c}#^l A cHlt> ^^-i: il 

4 ^ °1^>, ^-¥-^ 5a vfl^l 5. 5f# ^S*H £ 4€- 4^3^ 

4^4, ZL£lJl UjE^o] ^^ol <Q.JL^ ti>£x-ll 4^ 4^4Jl, £ 5a o|l ^o}^ 44 £o] 
#SL*{} 7l#(50) 4^444 ^«-^^-(51)# 4#, £4 ^£4(52)^: 

4. 44*1, 0 2 -g^HH <l^ell- ^Al^l-^ S}-^^ Al AEj||A| ^Ai^icf. Cf^-O. 

S., ^1 ^^^-(51) 5L^ol ±^ ^77\t] ^-al ^^^"(52)* sl-*}-7l 7l] chemical 
mechanical polishing) ^^^^t!: ^^r, ^fll *>-r-^^"(51) ^112 *>-^-^^- 
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1020030043035 #<a <y*}: 2003/10/30 

(53)# <g^ck A oM A\2 «Hf*i^-(53) *r 9X°-*1, m *>-¥-^^(53)s] 

^12 ^^^-(53)^1 tjRV afll ^^(51)^ n ^-g- 

cfl^-ol cfl^^ ^ ^. i^o] ^Al^^A^ ^^^-(51) % A}2 ^^(53)-^ 

Pt, Ir, IrO x , Ru, Re, Rh, W i&^r Til- °l-§-*H ^^fAS ^^^14 ojs.^ cpg^o.^. 

3 ^r, 400 °C o]#^ -&£o)l^ 1^1- 43*]^. lir^s] *r#*]tr ^HHl 

^tt 475 °C Infill- ^Al^-cf. o}o]a^ 600 °C ^^1 700 °C ^5L*1H 

(rapid thermal process)-!- 

^7}2\- ^ l^sH S. 5c<^l Jlol^r v}Q go] ^^^-(53) S.^) ^ 5E 

^ ^(H)ol <g^tj.. *\] 2 ^^^-(53) 5^ ^oHl %<%Q #-rr*I*fl^q ^(grain 
boundary)^- -^^tr ^23. #7) ^ ^-^-o] ^-0.5.^ A]2 ^ ^(53)^1 

S.^} ^l^L#(seed layer ^ oi^s. ^-cj. 

£ 5d°fl iL°l^r ^-o] ^33- ^^(H)c»l ^ £ *fl2 ^^^(53) #°fl 

^^^1^(54)* ^^tr^f. ^71 ^0.^^^.(54)^. SrBi 2 Ta 2 0 9 (°l*r SBT5} (Bi ,La) 4 Ti 3 

0i 2 (°l^> BLT51- iE^r (Pb,Zr)Ti0 3 (°l3r PZTef #7l SBT, BLT ^ PZT ^ 

°l c H A i £ 5e^l i°l^r tij-s}- go] *\} 2 *Hf *1^K53)£] ^^a) S?i*r S 

(shrinkage)^ *fl2 5^^(53)2]- #$-&*\M(54)2] **^o] ^7}*}?)] ^cf. 
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1020030043035 #^ «]*}: 2003/10/30 

£ 5fofl ^o)^ v}9\. go) #^^14(54) ^-o]l ^Hf^(55)# ^*>4. ^ 
^4 ^*HHH a o v 7 i ^.«.^^. (55) o. p t> Ir IrQx Ru> RSj Rh> w s - Ti# o]-g-i5}4 nf<^ 

$r 44, 4^^* ^4 1*1344 «Ff^ ^4?J JfL 

7 o V -B-^^l^ ^^JLiiL*) ^-fr^^ ^VbJ o. -7]. a] Zj ^ oljl, <5Hf#^ 

S^* 44 7J- 0.^^]^ ^^o] ^0.3-4 ^-O^^nV^ ^ojcl ^ ^ 

O^&l, 4^^-4 ^ ^27} ^^^]n}.^ Wj-^J4 <H445i^- 2:^1^ 
*1* *T &4. 

oV^JL, -g^cq 7]#^ «§4 tfloflA-] ^1^, * ^^ol 
4. 



JL-4] 

^4^1 44 A-^ 4S. o^^fl 7j]^ ^434 #^4^ ^ f^lt 5^, #-R"44 

44 -?^*>7ii ^ «■ ^ $14. noil 44 #o.#3i ^4 4^ 
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1020030043035 2003/10/30 
1] 

av 71 ^2:1- <£^a] ^ *)U <i^e^ ^a]*>^ c^-tII; 

^71 ^Vofl 7fl3flAlE^ tf^q-g- *Hr #711 

[3^* 2] 

«];5L*ll 71* -8-611 7MAlE^ ^a.^^ fgAj^ cj-^l; 

Aj- 7 ] <5pf ^ ^^ol ^€ Aj- 7 ] a_V£^l 7l* #6fl -g-el^nKj. f§A$z;}^ 
A o V 7l ^Hf^ K^<=>] nfl^l ^-71 ^51^^^-* *)l7l*Kr ^Tfl ; 

AJ-7] SpjL;^ S i£ afel- 7 0 V0.xJ^l]nV|. ^ Aj ^ c^j ; 

2 I*] 5} ^£ AjAl^ ^7)1; ^ 
^"71 ^-R^l^ ^Hl 7fl3fl^lB^ ^*Rr #7ll 

# S^*Hr #-fr^l «AlE-l ^Aj Hj-^. 
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1020030043035 #^ 2003/10/30 

3] 

0 2 £^7HH ^-71 <5}Jf*i^ ^B^lit ^-^71^ ^Tjll- c] i 

[^*cJ- 4] 

2 1H1 

5] 

1 ^*1 4 ^ # ^ 5^*1, 

400 °C JiLtf ^1 ^ ^-£^1^ ^A]# -g-oj- <g^» 4lAl^ *J 
600 °C ifl*l 700 °C ^rS^H ^^^^s. ^a)^>^ c^l* i^Rr 

6] 
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400 °C ill} £3E4M l^&ll- -M*Hr #31 ; g 

600 °C xfl*l 700 °C &5.«H*\ ^l^sll- ^l*Rr cj-^s. 3£^5}^ ^ ^^o^ ^ 

13^* 7] 

^7) Pt, Ir, IrO x , Ru, Re, Rh, W 5B^r Til- °l-§-*}<*) ^f^S. *$^*}7] 

[^T 1 * 8] 

^-ft^]^ SrBi 2 Ta 2 09, (Bi ,La) 4 Ti 3 0 i2 S^r (Pb,Zr )Ti0 3 S ^*Rr ^ 

—■5=- *}tt #^*H 7flsflAlEi ^ ifj-ig. 
91 

A J"7l Pt, Ir, IrO x , Ru, Re, Rh, W 5E^ Ti# °l-g-*r^ 



20-14 



1020030043035 <£A- 2003/10/30 

10] 

#51*11 #ofl X^A^ XI 1 Sp^^M; ^*Rr 

A oM XI 1 *}Jf*l^ *§#0] ^V 7 1 UV^l 71^; #ofl ^-el^^ovo. cj-^j ; 

#7l XU SFf^ X^°l ln#€ °fl^l #7l ^-el^«a^# Xl7ls>^ #31; 

#7l XI 1 *hf*i^ #Xl XI 2 ^f*l^M- ^#*Rr <M; 

#7l XI 2 *Hf^ ^at ^^a)71^ XI 1 <I^s] ^a]^ ^1; 

#71 XI 2 *>}^&^ ^2:1- 1*1-2}- ^^m* ^#*Kr #X1; 

Xl2 ^^-i- ^a]^ ^xi; ^ 

#71 ^^XlSV #<>fl X^A^S] #-^*l^M- *§^*Hr 

[3^* 11] 

XI 10 %>Xl olcXAi, 

#71 -g-^^nKg- ^#<5Rr ^Xl ^, 

0 2 ^^71X1^ 1^3* ^Ajlsj-o} AV 7 | XI 1 5pf iE5)|A| ^A]7l^ ^XIS C] 



[^^J- 12] 

XI 10 1H1 
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13] 

10 ^ vfl^l *|] 12 ^ o]u. ^ ^.ofl ^o^, 
A oM »ll ^£r, 

400 °C ^.nf ^1 ^£oflA^ ^VaI^V -^oj <g^^i- cl^l; ^ 

600 °C 700 °C ^rl^-fr ^^Rr #t|1» i^Rr e> 

14] 

13 %H1 SU^, 
^71 ^12 t^el ^£r, 

400 °C JicJ- ^1 ^sollA-] ^Ul^> ^oj- ^Al^ c^; ^ 

600 °C 700 °C £rJE<HH ^^^Sll- ^Al^Rr S^Rr ^JlS 

15] 

13 %H1 StM^i, 
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A oM *U ^H^^- ^ a 0 v 7 i t}^-^ Ptj Ir, IrO X) Ru, Re, Rh, W SE^ Ti 

16] 

»i 13 %hi $a°H, 

A o v 7] ^-ft-^nKg. SrBi 2 Ta 2 09, (Bi ,La) 4 Ti 3 0 12 S^r (Pb.Zr )Ti0 3 S. ^*Kr 3* ^ 

17] 

*H 13 %H1 

A <M tf^^-i: Pt, Ir, IrO x , Ru, Re, Rh, W Ti» °l-g-*M ^UfAS <8^*}7l 
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3 2003/10/30 
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[i 5c] 
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IS. 5e] 




IS 5f] 
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